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Remote Sensing Technology Center of Japan (RESTEC), Japan
Recent global environmental change might have a relationship with retreat and melting of alpine glacier. Hima-
laya is the highest mountainous region in the world and several disasters are happened due to ﬂ ooding of melted 
glacial water, which is called as Glacier Lake Outburst Flood (GLOF). 
In this study we applied satellite data for the estimation of GLOF damaged area and glacial lake monitoring. 
We mainly used Japanese earth observation satellite ALOS (Advanced Land Observation Satellite) data. DSM 
data created by ALOS / PRISM sensor can delineate detailed shapes of ground features (large man-made build-
ings) than other DEMs like ASTER DEM and SRTM-3 data. This result shows the capability of PRISM DSM for 
the application of disaster prevention mapping. Geometric accuracy of Orthorectiﬁ ed PRISM image using above 
DSM is evaluated by comparison with portable GPS data acquired at Bhutan and planimetric difference between 
PRISM orthorectiﬁ ed image and GPS is RMS±12m. It is enough for the development of 1:50,000 scale map. 
Also the PRISM DSM is used for the estimation of GLOF damaged area. Water level of Chang Chu River raised 
1.8m from usual level by GLOF occurred in 1994. Therefore, we masked the area where have 2.0m higher to-
pography than river surface of PRISM DSM and estimated the spatial distribution of GLOF damaged area along 
with Chang Chu river basin. Estimated GLOF area by PRISM DSM are quite coincided with the local photos 
and satellite images taken at that time. The capabilities of ALOS data for GLOF mitigation are proved by these 
results.
It is also important to monitor the actual behavior of glacial lakes. We analyzed time series satellite data from 
1969 to 2006 at Lunana district, Bhutan. Lunana district have the high possibility of GLOF disaster because there 
are three large glacial lakes, which name is Raphstreng tsho, Thorthormi tsho and Lugge tsho. GLOF event oc-
curred in 1994 was caused by outburst ﬂ ooding of Lugge tsho. Retreat of glacier and expansion of glacial lakes 
are clearly detected and expansion speed of Lugge tsho is 25042 square meters/year from the satellite time se-
ries analysis. This result shows the seriousness of potential GLOF disaster and effectiveness of satellite data for 
glacial lake expansion monitoring. It is necessary to monitor glacial lakes not only Lunana district but also the 
whole Himalayan regions. 
Our study shows the potential of satellite data for the solution of this momentous disaster in two ways. One is 
used for the application of disaster prevention mapping and the other is for the monitoring and early warning of 
potentially dangerous glacial lake.
